, mandated national standards for student proficiency levels in core academic subject areas (i.e., reading and mathematics) be met by the [2013] [2014] school year. NCLB required all schools receiving federal funding to administer standardized statewide assessments in order to demonstrate Adequate Yearly Progress (AYP), or improvements in students' annual performance, for gauging progress towards the NCLB deadline. In its requirement that there be a "highly qualified" teacher in every classroom, NCLB recognized the importance of teacher effectiveness for enhancing student achievement and meeting these standards. As a result, policy makers, national organizations, researchers, and education communities have intensified the focus on the assessment of teacher effectiveness, accountability, and high stakes testing outcomes.
Although at times controversial, the discussion on teacher effectiveness and accountability is not without just cause. Educators' capacity to instruct and manage classroom behavior effectively is one of the most important factors contributing to students' success (e.g., Connor, Son, Hindman, & Morrison, 2005; Darling-Hammond, 2000; Darling-Hamond & Young, 2002; McCaffrey, Lockwood, Koretz, & Hamilton, 2003; Odden, Borman, & Fermanich, 2004; Sanders & Horn 1998) . Value-added and hierarchical linear modeling (HLM) approaches for measuring how teachers impact student achievement gains have provided evidence supporting educators' significant role in students' development (Bryk & Raudenbush, 1992; Millman, 1997; Webster et. al, 1998; Weerasinghe et al. 2001) . Using these methods, many PREDICTIVE VALIDITY OF THE CLASSROOM STRATEGIES SCALE studies have demonstrated the positive impact teachers have on student achievement (e.g., Aaronson, Barrow, & Sander, 2007; Kane & Staiger, 2008; Leigh, 2010; Nye, Konstantopoulous, & Hedges, 2004; Rivkin, Hanushek, & Kain, 2005; Rockoff, 2004) . In an assessment of over 3,000 teachers, a recent report by the Measures of Effective Teaching Project (MET; Cantrell, 2013; Kane & Staiger,2012) utilized value added measures to demonstrate the relationship between high quality teachers -as measured by four different observation evaluation systems -and positive student achievement gains on statewide standardized assessments and supplemental measures.
However, the MET project is one of few studies (e.g., Milanowski, 2004; Taylor & Tyler, in press) to link teach quality and effectiveness to student outcomes through classroom observations and measurement of effective teaching process. Investigations into teacher quality, teacher effectiveness, and the variables associated with these terms often operationalize their definitions in terms of teacher effects (Ding & Sherman, 2006) , which are easily quantifiable and defined. Some teacher effects studied include: (1) years of teaching experience, (2) amount of education (i.e., undergraduate major, general academic ability, subject matter knowledge) and (3) licensure or credentialing (Darling-Hammond, 2000; Ding & Sherman, 2006) . Some of these effects (e.g., years of experience, degree, and credentials) are common metrics for determining recruitment, salary, and benefits structures for educators.
Although easily quantified and often used in human capital decision-making, debate exists about the degree to which teacher effects contribute to students' academic success and teacher effectiveness. For example, Leigh (2010) found teacher experience as having a strong impact on student achievement, whereas the recent MET (Cantrell, 2013; Kane & Staiger, 2012) report found teacher experience to contribute little to student achievement when compared to 5 PREDICTIVE VALIDITY OF THE CLASSROOM STRATEGIES SCALE 5 data from the observation evaluation systems used in the MET study. Likewise, educational degree or amounts of professional development have not been found related to student achievement (Yoon et al. 2007 ). In sum, the research on specific teacher effects and quality components has been somewhat equivocal and any effects associated with student outcomes have been modest (e.g., Coleman, et al., 1966; Darling-Hammond & Young, 2002; DOE, 2002; Kanstoroom & Finn, 1999; NICHD-ECCRN, 2002a, b) .
Given these mixed results, it is surprising that studies continue to link teacher effects (characteristics) to teacher effectiveness, policy, and human capital management decisions when stronger links between teacher classroom practices and student achievement exists (Odden & Kelly, 2008; Connor, Son, Hindman, & Morrison, 2005) . Over 50 years of research on effective instruction have established consensus about the features of instruction linked to positive student learning (e.g., Harris, 1998; Marzano, 1998; Wang, Haertel, & Walberg, 1993) . These features encapsulate different teaching and learning theory models that are important backdrops guiding teacher behavior and subsequently relate to positive student outcomes (e.g., Harris, 1998; Hopkins et al., 1997; Joyce, Calhoun, & Hopkins, 1997; Joyce & Weil, 1996) . More specifically, these models have identified specific teaching behaviors, skills, and strategies related to instructional and behavioral management practices that improve professional functioning and student outcomes (e.g., Marzanno, 1998; Reddy, Fabiano, Barbarasch, & Dudek, 2012; Pianta, La Paro, & Hamre, 2008; Stitcher et al, 2009; Sugai & Horner, 2007; Tomlinson & Edison, 2003) . Specific teacher behaviors and teaching styles lend themselves to measurement, monitoring, and intervention practices that can be linked to student achievement. Additional research linking teacher effectiveness to student outcomes through classroom observations of teacher practices is needed.
One teacher assessment that assesses educators' use of specific evidence-based instructional and behavioral management practices related to student outcomes is the Classroom Strategies Scale (CSS) Observer Form. Designed for teacher formative assessment, the CSSObserver Form generates scores for assessing specific classroom practices, formulating practice goals, and monitoring progress towards practice goals following support/intervention (progress monitoring). The CSS constructs and strategies are based on the direct instruction, differentiated instruction, student-directed instruction (constructivist), and behavioral management literatures.
The CSS-Observer Form has promising evidence of reliability (i.e., internal consistency, testretest, inter-observer, and freedom from item bias), as well as construct validity (Reddy, Fabiano, Dudek, & Hsu, in press ). Confirmatory factor analyses of CSS data from 317 classrooms yielded good fit to the data and superior fit to the data compared to alternative models using informationtheory-based indices of relative fit (Bowen & Guo, 2012) . Additionally, the CSS-Observer has good concurrent and divergent validity with other well-known classroom observational measures such as the Classroom Assessment Scoring System (CLASS; Pianta, La Paro, & Hamre, 2008;  see . However, additional research is warranted to examine the CSS's potential utility in schools.
The present investigation serves as the first predictive validity study of the CSS-Observer Form. One output gained from the CSS-Observer Form, is an independent frequency rating of a teacher's use of specific instructional and behavioral management strategies (e.g., providing opportunities to respond; providing corrective feedback to students) as well as a complementary rating of the degree to which the strategy should have been used given the classroom context (recommended frequency). Using this approach, small discrepancies between these two ratings indicate practice appropriate for the observed context whereas large discrepancies suggest areas of instructional practice that may need improvement. Using HGLM analyses, teachers' need for change in classroom practices as measured by the CSS discrepancy scores were examined in relation to student statewide mathematics and English language arts assessments while percent of minority students at school was controlled. Our primary research question concerned the predictive validity of the CSS Instructional Strategy (IS) and Behavioral Management Strategy (BMS) Total and Composite scales to student statewide testing scores. It was hypothesized that the CSS Instructional Strategy (IS) Total and Composite scales discrepancy scores (i.e., ∑ | recommended frequency -frequency ratings |, summing over items in each scale to obtain that scale's discrepancy score) would significantly predict student statewide testing, in that, large discrepancy scores would be linked to lower mathematics and/or English language arts proficiency scores whereas low discrepancy scores (those close to zero) would be linked to higher proficiency scores.
Method Sample
General education third through fifth grade teachers (N=32) from 23 elementary schools in New York were assessed by 21 observers (i.e., 19 principals and 2 research staff) on the CSS.
Twelve schools (52%) were public, eight schools (35%) were private/parochial, and three (13%) were charter schools. Kalis et al., 2007; Kern & Clemens, 2007; Marzano, Pickering, & Pollock, 2001; Tomlinson & Edison, 2003; Walker, Colvin, & Ramsey, 1995) . The CSS Part 1 (Strategy Counts) consists of six teaching strategies that can be discretely quantified (see Table 2 ). For Part 1, observers note each time the six strategies were used (tally), and whether the strategy was used for an individual student or group of students. Observers complete the CSS Part 1 during a classroom observation period.
The CSS Part 2 (Strategy Rating Scales) is completed after an observation period and consists of an Instructional Strategies (IS) and Behavioral Management Strategies (BMS) scales (see Table 2 ). The IS scale includes 26 items that composes a total scale, two composite scales, and four subscales (maximum scores referred to frequency scores). The IS subscales consist of: The CSS Part 2 rating scales asks observers to rate how often (Frequency Rating) teachers used specific positive instructional and behavioral management strategies on a 7-point Likert scale (1 "never used", 3 "sometimes used", 7 "always used") and then rate how often the teachers should have used each strategy (Recommended Frequency) on a 7-point Likert scale (1 "never used", 3 "sometimes used", 7 "always used"). The Part 2 item/strategy discrepancy scores are computed as follows: ∑ | recommended frequency -frequency ratings |.
The CSS-Observer Form has good face, content, and construct validity ( Strategy Rating Scales and items are free of item bias for important teacher demographic variables such as educational degree, years of teaching experience, and age (Reddy, Fabiano, Dudek, & Hsu, in press ). Preliminary validity studies have found that the CSS scores sensitive to change following brief teacher consultation for improving classroom practices (Reddy & Dudek, in press; Reddy, Fabiano, Barbarasch, & Dudek, 2012) .
In the present study, inter-observer agreement was conducted for 24 single classroom observations. Agreement between observers was assessed using intra-class correlations (ICCs) and the guidelines recommended by Cicchetti (1994) 
Procedures
Observers and teachers were recruited as part of a larger validation study using the CSSObserver Form. School principals and teachers were informed of the study through flyers and school-based presentations. Informed consent was obtained from all observers and teachers in accordance with Institutional Review Board guidelines. All participants signed a ground rules agreement form indicating that CSS data could not be used for job performance evaluation purposes.
The CSS-Observer Form requires minimal training and includes explicit instructions and examples, as well as a 5-minute DVD trainer. In this study, observers participated in training prior to evaluating teachers using the CSS. Due to the diverse backgrounds and credentials within the observers in the study, multiple training procedures were available to ensure all observers had a basic level of applied practice in classroom observations. Observers watched a DVD video that introduced the CSS observation procedures, provided an overview of how ratings are completed, and then showed classroom examples of teachers displaying behaviors.
Following the DVD, observers participated in two didactic training sessions on the behaviors, which included discussion of definitions and criteria, as well as practiced coding of classroom video examples to assess observer reliability. Practice results were discussed with trainers and feedback was provided to observers to further orient them to the CSS definitions and criteria.
During these two training sessions, observers were also oriented to the scientific literature guiding the development of the CSS and the general recommended frequencies of these strategies in average classroom settings. Training on the Recommended Frequency of strategies was informed by the effective instruction literature (e.g., Creemers, 1994; Gage, 1978; Hattie, Biggs, & Purdie, 1996; Horner, Sugai, Todd, & Lewis-Palmer, 2000; Kounin, 1970; Marzano, 1998; Marzano et al., 2001; Walberg, 1986; Wang, 1991) . For example, the academic and behavioral literatures have indicated praise statements should be used frequently and consistently (e.g., Albert, Heward, & Hippler, 1999; Beaman & Wheldall, 2000; Sutherland, Wehby, & Copeland, 2001) . In particular, praise should be used at a ratio of 3:1 to corrective feedback (reprimands). Academic Response Opportunities, which comes from the Opportunity to Respond literature (OTR), should be used at a rate of 3.5
per minute during active instruction (e.g., Partin et al., 2010; Stichter, Lewis, Whittaker, Richter, Johnson, & Trussell, 2009; Sutherland, Alder & Gunter 2003; Sutherland, Wehby, & Yoder, 2002 ).
The CSS is designed to be administered in an ongoing formative assessment context. At minimum a single observation can be used to measure teachers' usage of the CSS Part 1 and Part 2 strategies and provide feedback. In the current study, CSS-Observer Form scores were calculated using two observations. Observers scheduled two 30-minute observations (i.e., mathematics and English language arts) within seven school days of one another. For the first observation, observers completed Part 1 during the classroom observation and afterwards immediately complete Part 2 IS and BMS. These procedures were repeated for the second observation. Observers returned their forms independently to the study coordinators at each site.
In the present study, absolute value discrepancy scores were calculated in accordance with CSS guidelines across two classroom observations. Discrepancy scores were first calculated at the item level for the IS and BMS scales, for classroom observations 1 and 2 separately. Each IS and BMS scale score was then calculated for observations 1 and 2 separately by summing this scale's item absolute discrepancy scores. The respective scale scores from Observation 1 were added to the corresponding scale scores in Observation 2, and then divided by 2 to obtain the average absolute value discrepancy score across both observations. Thus, average absolute value discrepancy scores in this study indicate whether the observer determined if any change (regardless of direction) was needed in the teacher's classroom practices. The larger the average absolute value discrepancy score, the greater amount of change needed. Data analysis included the IS and BMS scale discrepancy scores.
Data Analysis
Two data analytic methods were used in this study. First, descriptive statistics (zero-order point-biserial correlations) were computed on all CSS scales, statewide mathematics, and
English Language Arts scores, as well as percent of minority students at the school. Data were collected from each school on demographic variables related to school context. These included the percent of students eligible for free/reduced lunch and minority status. The correlation between these two variables was large (r = .83, p < .05). Specifically, in this sample, schools with greater numbers of students from minority groups were also more likely to have larger percentages of students who received free or reduced lunch. Thus, poverty and minority status are closely related in this sample. Because complete data were available for the percentage of students in a minority group, and missing data existed for the free/reduced lunch variable, percent minority status was used in the analysis as a control variable. Second, 6 two-level binary outcome hierarchical generalized linear models (HGLM) analyses were carried out to examine the validity of IS and BMS Total and Composite scale discrepancy scores as predictors of student performance on statewide mathematics and English language arts proficiency tests. In each of the 6 HGLMs (1) the level 1 units were the 662 students (nested under teacher/classrooms), and the level 2 units were the 32 teacher/classrooms; (2) the binary outcome indicator variable (0,1) was defined in terms of the ordinal proficiency scores of the statewide Mathematics and English language arts tests. In particular 0 = (below or basic standards), and 1 = (proficiency or exceeds proficiency); and (3) school-level percent of minority students was included as a covariate. These HGLMs may be defined as follows, (using the Raudenbush and (μ0j is a random effect associated with teachers/classrooms).
Additionally, odds ratios corresponding to one standard deviation increases in CSS discrepancy scores were computed. Odds were defined as P (success)/ (1-P (Success).
Results

Table 3 presents zero-order (point-biserial) correlations among classroom level variables.
Results revealed that the seven IS scale discrepancy scores were all negatively and significantly related to dichotomized proficiency scores (0 = undesirable student mathematics and English language arts proficiency, i.e., below or basic standards; 1 = desirable student mathematics and language arts proficiency, i.e., proficiency or exceeds proficiency). However the CSS BMS scale discrepancy scores were not significantly related to statewide mathematics and English language arts scores. Percent of minority students at each school was not significantly related to CSS IS and BMS scale discrepancy scores, however, it was significantly related to statewide mathematics and English language arts scores (i.e., r's ranged from -.48 to -.56).
Tables 4 and 5 present results of 6 two-level binary outcome HGLM analyses and odds ratios examining the validity of IS and BMS scale discrepancy scores as predictors of student performance on statewide mathematics and English language arts proficiency tests (controlling for the percent of minority (Black or Hispanic) students in the schools). HGLM analyses indicated that each of the three CSS IS scale discrepancy scores (i.e., Total Scale, Composite
Scales of Instructional Methods and Academic Monitoring/Feedback) significantly predicted statewide mathematics proficiency scores across classrooms when partialling out effects of the percent of minority students at the schools (Table 4) . For each IS scale, the scale's coefficient ( 02) had a significant negative value, indicating that the higher scale discrepancy scores were linked to below proficiency performance on the statewide mathematics test whereas lower (closer to zero) scale discrepancy scores were linked to "proficiency" or "exceeds proficiency" performances on the statewide mathematics test.
For mathematics testing, odds ratios indicated that an increase in one standard deviation of IS discrepancy scores reduce the odds of success (i.e., students scoring proficient or above Composite scale resulted in a 3% reduction in odds of success.
As shown on Tables 4 and 5, HGLM coefficients for the CSS BMS scales ( s) were not statistically significant for statewide mathematics or English language arts assessments.
Discussion
The availability of reliable and valid teacher practice observational measures is in increased demand in school systems across the country. This investigation examines the predictive validity of a direct observational measure of teacher practices, the CSS. The CSS is a multidimensional formative assessment designed to evaluate teachers' use of evidence-based instructional and behavioral management practices for school personnel in routine educational practice. Results offer initial evidence of the CSS's ability to prospectively predict student academic outcomes such as standardized statewide achievement tests.
The present investigation found the CSS IS scale discrepancy scores related to end-ofthe-year statewide mathematics and English language arts assessments (Tables 4 and 5 Overall, a clear pattern emerged from these results for the IS scale: higher scale discrepancy scores were linked to below proficiency performance on the statewide testing whereas lower (closer to zero) scale discrepancy scores were linked to "proficiency" or "exceeds proficiency" performances on the statewide mathematics test. Observer ratings of instructional practices as measured by the CSS prospectively predicted later student achievement. Thus, as the need for change (discrepancy scores) in teachers' instructional practices increased, student achievement on both the NY standardized Math and Language arts tests decreased. Likewise, as the need for change in teachers' instructional practices decreased, student achievement increased on standardized assessments. These results are not surprising given the long history of effective instruction literature linking specific teacher practices to student achievement (e.g., Brophy, 2000; Good & Brophy, 1997; Harris, 1994; Marzano, Pickering, & Pollack, 2001; Walberg, 1986 Walberg, , 1990 Wang 1991; Wang, Haertel, & Walberg, 1990; 1993 Student's Thinking subscale -has been found to be related to positive student achievement (e.g., Marzano, Pickering, & Pollack, 2001; Wang, Haertel, & Walberg, 1993) . In light of current national initiatives, these results highlight the need for comprehensive and meaningful teacher evaluation systems that can accurately identify teacher effectiveness, guide specific professional development plans, and subsequently yield positive returns in student achievement (i.e., results revealed increases in student achievement both during the teacher evaluative year and in the years following the teacher evaluation system trial. Although only preliminary reports are available, the MET (Cantrell, 2013; Kane & Staiger, 2012) study similarly reported that increased student achievement was associated with positive scores on the teacher evaluation assessments used in the study.
Results suggest that the CSS BMS scale discrepancy scores were not related to statewide mathematics and English language arts scores (Tables 4 and 5 ). In particular HGLM 02 coefficients for the CSS BMS scales were not statistically significant. It may be hypothesized that collinearity of BMS scale discrepancy scores and school percent minority may have attenuated relations of these scores to students' performance on the statewide English and Math tests. This finding warrants further empirical investigation and replication. Consistently positive (albeit non-significant) correlations of BMS scale discrepancy ratings and school percent minority (note that of the fourteen correlations of BMS scales with percent minority reported in Table 3 , thirteen are positive) are consistent with this hypothesis. The low and non-significant zero-order correlations of BMS discrepancy scores with performance on both Mathematics and English statewide tests (see Table 3 ) indicate that even when the percent of minority enrollment is not controlled the BMS discrepancy scores are not significantly related to performance on the state tests. Thus regardless of whether the percent of minority enrollment is or is not controlled, there is no evidence that BMS discrepancy scores can predict mathematics or English language arts test scores. These findings are in contrast with results obtained for IS discrepancy scales: IS discrepancy scales are significantly related to performance on the state tests, both when the percent of minority enrollment is controlled (Tables 4 and 5) , as well as when it is not controlled (Table 3) .
Study Limitations
While this investigation offers initial evidence for the predictive validity of a new teacher practice observational assessment (CSS) on third through fifth grade statewide assessments, it does include limitations. First, the generalizability of findings is limited by the fact that the 32 general education teachers who participated in the study were predominantly Caucasian females.
Second, ordinal counts of student statewide testing scores in four categories (e.g., exceeds
proficiency, proficiency, basic, below standards) at the classroom level were used in this study as individual student statewide testing scores for mathematics and English language arts were not available. The ordinal counts of student statewide scores were then dichotomized into binary scores of "proficient or greater" (i.e., proficiency + exceeds proficiency) and "below proficiency" (i.e., beyond standards + basic standards) at the classroom level. Thus, student assessment results provide information on the status of achievement (i.e., pass or fail) at the end of the year, not growth in achievement as measured by value added models commonly used in measuring student achievement gains. Research is needed that examines the CSS on predicting student achievement growth scores (Betebenner, 2011) . Third, this study included a single observational assessment and student achievement test. Future investigations are needed to include multiple measures with the CSS in predicting student achievement. Fourth, the study included percent of minority students (i.e., Black + Hispanic) at the school level, not the classroom level, as a control variable. Further, in this sample minority status was correlated with percent of students receiving free and reduced lunch. Fifth, the study did not examine the influence of observers on teachers' classroom practices. While procedures were put in place to reduce the impact of the observer on teacher behavior (e.g., teachers and observers completed a ground rules sheet, observers did not interact with teachers or students while observing), observers' presence may have influenced teachers' practices in this investigation. This is an area that warrants further research. Finally, two 30-minute observations of teacher classroom practices during group instruction (i.e., 1 hour of direct observation) were included in this study. PREDICTIVE VALIDITY OF THE CLASSROOM STRATEGIES SCALE
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While one hour of teacher assessment has some limitations, the time sample used in this study is consistent with teacher practice observation methods used in schools in the U.S.
Conclusion
This study serves as an initial predictive validity study of a new teacher practice observation measure, the CSS-Observer Form. Findings offer initial evidence of predictive validity of the CSS IS scale discrepancy scores in relation to important student academic outcomes (i.e., statewide testing). While the validation of any new measure requires a series of studies, results in this study provide empirical evidence of the importance of teachers' classroom practices to student proficiency on statewide mathematics and English language arts tests. PREDICTIVE VALIDITY OF THE CLASSROOM STRATEGIES SCALE Strategies for engaging students in the lesson, creating active learners, and encouraging self-initiative in the learning process. These practices encompass direct experience, hands on instructional techniques, linking lesson content to personal experiences, and cooperative learning strategies.
Instructional Delivery Subscale
Methods for conveying information to students and strategies employed while teaching lesson content/concepts. These practices include modeling, advanced organizers, summarizing, and other instructional methodology. Academic Monitor/Feedback Composite Scale How teachers monitor students' understanding of the material and provide feedback on their understanding. These strategies assess students' thinking and encourage students to examine their own thought processes. Teachers guide students understanding by encouraging students, affirming appropriate application of the material, and correcting misperceptions. Promotes Student Thinking Subscale Practices for stimulating students' metacognitive and higher order thinking abilities. They encourage students' to critically think about the lesson material (why/how analysis), generate new ideas, and examine their own thought processes.
Academic Performance Feedback Subscale
How teachers provide feedback to students' on their understanding of the material. These practices assess teacher efforts to explain what is correct or incorrect with student academic performance. Verbal and nonverbal strategies teacher use to redirect or correct students' inappropriate behavior in the classroom.
Proactive Methods Composite Scale
Strategies teachers use to promote positive behaviors in the classroom and reduce the likelihood of negative behaviors. These strategies include prompts, routines, reviewing rules, and presenting instructions or requests in a clear manner.
Prevention Management Subscale
Proactive verbal and nonverbal strategies teachers use to promote positive classroom functioning and establish effective learning environments. These practices include taking actions to prevent problem behaviors from occurring, establishing clear and consistent expectations, and creating a positive atmosphere in the classroom.
Directives/Transitions Subscale
Strategies teachers use to communicate their behavioral requests to students and manage the movement and behavior of students during class transitions. Notes: a 01 and 02 are fixed effect estimates obtained for unit-specific HLMs; ORs are odds ratios corresponding to one unit increases in CSS scores; ORSD are odds ratios corresponding to one standard deviation increases on CSSs; SEs are robust standard errors of estimates obtained for the models. The p values are unadjusted p-values corresponding to the ( / SE) ratios. Percent minority is defined as the percent Black or Hispanic students in the school in which each teacher was observed. PREDICTIVE VALIDITY OF THE CLASSROOM STRATEGIES SCALE 37 Notes: a 01 and 02 are fixed effect estimates obtained for unit-specific HLMs; ORs are odds ratios corresponding to one unit increases in CSS scores; ORSDs are odds ratios corresponding to one standard deviation increases on CSSs; SEs are robust standard errors of estimates obtained for the models. The p values are unadjusted p-values corresponding to the ( / SE) ratios. Percent minority is defined as the percent Black or Hispanic students in the school in which each teacher was observed.
